Two new squalene synthase (SSase) inhibitors, CJ-13,981 (I) and CJ-13,982 (II), were isolated from the fermentation broth of an unidentified fungus CL1 5036. They inhibited human liver microsomal SSase with IC50s of 2.8 and 1.1 //m, respectively, but showed no inhibitory activity against humanbrain protein farnesyltransferase (PFTase) at 1 00 fiM. Based on FAB-MS and NMRanalyses, the structures of I and II were determined to be 3-hydroxy-3,4-dicarboxy-1 5-hexadecenoic acid and 3-hydroxy-3,4-dicarboxyhexadecanoic acid, respectively.
Squalene synthase (SSase, EC 2.5.1.21) occupies a key branch-point in the isoprenoid pathway, catalyzing the first committed step of the de novo sterol biosynthesis. SSase catalyzes the reductive dimerization of two molecules of farnesyl pyrophosphate to form squalene via the intermediate, presqualene pyrophosphate. SSase is an attractive target for pharmacological intervention to reduce serum cholesterol levels because the inhibition at this step would not influence the biosynthesis of other essential nonsterol products, such as ubiquinone, dolichol, isopentenyl t-RNA and prenylated proteins] ' 2). In the course of our screening programfor discovery of SSase inhibitors, an unidentified fungus CL15036 was found to produce two new SSase inhibitors, CJ-13,981 (I) and CJ-13,982 (II).
In this paper we report the fermentation, isolation, physico-chemical properties, structure elucidation and biological activities of I and II.
Results

Taxonomy
On media such as cornmeal agar, Czapek-sucrose agar, Corresponding author: Shuzo.Watanabe@japan.prlzer. com malt extract agar, oatmeal agar, and potato dextrose agar, the fungus is characterized by the pale yellowish, pale orange-pink, pale pinkish buff, light buff to tan colonies; the pale yellowish, pale pinkish orange, pale orange, pale orange-buff, pale buff, pale gray, gray to black colony reverse; and lack of soluble pigment. Growth was moderate at 20°C, moderate to good at 28°C, good to excellent at 37°C, and none at 45°C and 50°C. The hyphae were septate and branched, and hyaline initially, but became tan, pink buff or ochreous buff. They might become brown, gray or black after a long incubation of 4 to 5 weeks or upon exposure to fluorescent light or black light. On several media chlamydospores of various shapes ranging from globose, subglobose, oval, elliptical, to irregular were produced. No sexual spores or conidia were produced on any of the media used. On the basis of the above, the fungus can not be identified to a fungal genus because of the absence of sexual spores or conidia necessary for identification and thus is considered as an unidentified fungus. MeOH, DMSO
H2O
Fermentati on
An unidentified fungus CL15036 was maintained on a potato dextrose agar slant (Difco). A vegetative cell suspension from the slant was used to inoculate a 500-ml Erlenmeyer flask containing 100ml of a seed medium (potato dextrose broth 2.4%, yeast extract 0.5% and agar 0.1%). The flask was shaken at 26°C for 4 days on a rotary shaker (7-cm throw at 210rpm). Five ml aliquot was inoculated into a 500-ml Erlenmeyer flask containing 150ml of the seed medium, and shaken at 26°C for 4 days. The second seed culture was inoculated to a 6-liter jar fermentor containing 3 liters of a production medium (potato dextrose broth 2.4%, yeast extract 0.5% and agar 0.1%). The fermentation was carried out at 26°C for 9 days at an aeration rate of 3 liters/minute and an agitation rate of 1,700 rpm.
Isolation
The detection ofI and II was monitored by HPLCusing an ODScolumn as described in the experimental section.
The fermentation broth (3 liters) was filtered after the addition of 2 liters of EtOH. The filtrate was concentrated to an aqueous solution (1 liter) and adjusted to pH 3 with 1 m HC1, and was extracted 3 times with 1 liter ofEtOAc.
The EtOAc layer was dried over anhydrous Na2SO4 and evaporated to dryness. The resulting residue (3.5 g) was applied to preparative HPLCon an ODScolumn (YMCpack ODS AM-343, 20X250mm, YMCCo., Ltd.) with DEC. 2001 MeOH-0.1% TFA in H20 (85:15) at a flow rate of 10ml/minute.
The eluted peaks were collected and concentrated to yield I (198mg) and II (508mg) as white powder.
Physico-chemical Properties
The physico-chemical properties of I and II are summarized in Table 1 . They were obtained as amorphous white powder and were soluble in MeOHand DMSO, but insoluble in H2O. The IR spectra exhibited the presence ofa hydroxyl (3500 cm"1) and a carbonyl (1700 cm"1) group.
Structure Elucidation of CJ-1 3,98 1 (I)
The molecular formula of I was determined to be These data supported the 3 ,4-dicarboxy-3-hydroxybutanoic acid moiety. From the, above data, the structure of I was determined as shown in Fig. 2: Structure Elucidation of CJ-1 3,982 (II)
The structure of II was determined by a comparison of its spectral properties with those of natural agaric acid (Fig.   2)3' 4) . The lK and 13C NMR spectra were particularly informative. The structure of II was considered to be very similar to that of agaric acid based on spectral data. The *H and 13C NMRshowed that loss of four methylene groups of the alkyl chain had occurred in this compound. The 
Biological Activities
As shown in chow-fed mice (ED50 >30mg/kg, po). In addition, they with a mastation data processing system. All NMRspectra were measured in CD3ODunless otherwise indicated, and peak positions are expressed in parts per million (ppm) based on the internal standard of the MeOH peak at 3.30ppm for !H NMRand 49.8ppm for 13C NMR. All FAB-MSspectra were measured using glycerol-matrix. supernatant was recentrifuged at 20,000Xg for 30 minutes at 4°C. The supernatant was again centrifuged at 100,000Xg for 60 minutes at 4°C. After centrifugation, the supernatant was removed, and the pellet was suspended in buffer A. This microsomal preparation had a protein concentration of about 13.2mg/ml. The microsomal suspensions were stored at -70°C. Under this condition, SSase activity was stable for at least several months.
Producing Microorganism
SSase Activity
Assays were performed on 96-well microtiter plates in a total volume of 50^1 containing 50mM MOPS-NaOH (pH 7.4), 10mM KF, 10mM MgCl2, 2mM CHAPS, 10mM dithiothreitol, 0.5mM NADPH, 50mM ascorbate, 20 units/ml ascorbate oxidase, 2 mMglucose-6-phosphate, 20 units/ml glucose-6-phosphate dehydrogenase, rat hepatic microsomes and 6^m [1-3H]FPP. After incubation at room temperature for 30 minutes, the reaction was terminated by the addition of 20ji\ of 1-propanol containing unlabeled 1% squalene. Thirty microliters of reaction mixture were applied onto polyester-backed silica gel TLC sheets (Sigma; 10X 10cm) which were developed by /2-hexane- 
